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PROBLEM TO BE SOLVED: To strongly suppress growth of a dark spot in the 
organic EL element and to improve an element life by providing a specific seal layer 
in the periphery of an organic EL element of prescribed constitution. 
SOLUTION: A seal layer containing Ippm or less as dissolved 02 concentration 20 
and consisting of inert liquid (example: perfluoroalkane) containing an adsorbent 20b 
is provided in the periphery of an organic EL element 10 laminating an anode 12 and 
a cathode 16 through at least an emitting layer 14. As the adsorbent 20b, it is 
preferable to use an inorganic compound selected from active alumina, diatom 
earth, activated carbon, semihydrate gypsum. P205, Mg(GI04)2. KOH. CaS04 
CaBr2. GaO. ZnCI2, ZnBr2 and from anhydrous copper sulfate, metal selected from 
U, Be. K. Na. Mg. Rb. Sr and from Ca. alloy of the metals selected from these metal 
groups or (metha) acrylic type water absorbing polymer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ^ , 

[Claim 1] The closure approach of the organic EL device characterized by preparing the closure 
layer of 1 ppm or less of dissolved oxygen concentration to which an anode plate and cathode 
become the periphery of the organic EL device by which the laminating is carried out at least 
through a luminous layer from the inactive liquid containing an adsorbent. 

[Claim 2] As an adsorbent, it is (1). The inorganic compound chosen from an activated alumina, 
the diatom earth, activated carbon, hemihydrate gypsum, a phosphorus pentaoxide. magnesium 
perchiorate. a potassium hydroxide, a calcium sulfate, a calcium bromide, a calcium oxide, a zinc 
chloride, a zinc bromide, and anhydrous copper sulfate. (2) The metal chosen from the metal 
group which consists of a lithium, beryllium, a potassium, sodium, magnesium, a rubidium, 
strontium, and calcium. (3) The alloy of metals chosen from said metal group, or (4) Approach 
according to claim 1 using an acrylic absorptivity polymer or a meta-acrylic absorptivity 
polymer. 

[Claim 3] The approach according to claim 1 or 2 using the adsorbent which performed 
activation as an adsorbent. 

[Claim 4] An approach given in any 1 term of claim 1 - claim 3 which make Img - lOg of 
adsorbents contain per 1 ml of inactive liquids. 

[Claim 5] An approach given in any 1 term of claim [ dissolved oxygen concentration ] 1 using an 
inactive liquid 1 ppm or less as an inactive liquid - claim 4. 

[Claim 6] An approach given in any 1 term of claim [ vapor pressure / in / as an inactive liquid 
/ 25 degrees C ] 1 using the liquefied fluorination carbon of 10 to 2 or less Torrs - claim 5. 
[Claim 7] An approach given in any 1 term of claim [ moisture content] 1 using an inactive liquid 
10 ppm or less as an inactive liquid - claim 6. 

[Claim 8] An approach given in any 1 term of claim 1 - claim 7 which form a closure layer in the 
space which prepared wrap housing material and was formed of said substrate and said housing 
material in said organic EL device in collaboration with said substrate, forming an opening 
between said organic EL devices on the outside of the organic EL device currently formed on 
the substrate. 

[Claim 9] The organic EL device characterized by carrying out the closure to any 1 term of 
claim 1 - claim 8 by the approach of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic EL device by which the closure was 
carried out to the closure approach of an organic electroluminescent element (it is hereafter 
written as an organic EL device). 
[0002] 

[Description of the Prior Art] For self-luminescence, visibility of an EL element is high, and 
since it is a perfect solid-state component, it is excellent in shock resistance. Since it has such 
a description, in current, the various inorganic EL elements which used the inorganic compound 
as a luminescent material, and the various organic EL devices using the organic compound (this 
compound is hereafter called organic luminescent material) as a luminescent material are 
proposed, and utilization is tried. Especially, since an organic EL device can reduce applied 
voltage sharply compared with an inorganic EL element, development for obtaining the organic 
EL device of high performance more is furthered actively. 

[0003] The basic configuration of an organic EL device is a configuration that the laminating of 
an anode plate, a luminous layer, and the cathode was carried out one by one, and, in many 
cases, this organic EL device is formed on a substrate. The location of an anode plate and 
cathode may be reversed at this time. Moreover, in order to raise the engine performance, an 
electron hole transportation layer may be prepared between an anode plate and a luminous 
layer, or an electronic injection layer may be formed between cathode and a luminous layer. 
Although a luminous layer is formed by one sort or two or more sorts of organic luminescent 
material, it may usually be formed with mixture with an organic luminescent material, an electron 
hole transportation ingredient, and/or an electron injection ingredient. 
[0004] Moreover, the electrode located in an optical drawing side side among one pair of 
electrodes (an anode plate and cathode) which constitute an organic EL device consists of 
transparence thru/or a translucent thin film constitutionally as a field light emitting device in 
order to raise the drawing effectiveness of light. On the other hand, the electrode (henceforth a 
counterelectrode) located in an opposite side serves as an optical drawing side from a specific 
metal thin film (thin films, such as a metal, an alloy, and a mixed metal). 

[0005] The organic EL device which has the above-mentioned configuration is a light emitting 
device of a current drive mold, and in order to make light emit, it must pass a high current 
between an anode plate and cathode. Consequently, when a component generates heat at the 
time of luminescence and oxygen and moisture are in the perimeter of a component, oxidation 
of the component component by these oxygen and moisture is promoted, and a component 
deteriorates. The typical thing of oxidation or degradation of the component by water is 
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generating and its growth of a dark spot. A dark spot is a luminescence defective point, and — 
if oxidation of the component of the component concerned progresses with the drive of an 
organic EL device — growth of the existing dark spot — happening — just ~ being alike - a 
dark spot spreads in the whole luminescence side. 

[0006] In order to suppress the above-mentioned degradation, various approaches are 
proposed from before. For example, the method of holding an organic EL device in the inactive 
liquefied compound which makes liquefied fluorination carbon come to contain dehydrating 
agents such as permutite. as an approach of removing the moisture which is one of the causes 
of degradation is indicated by JP.5-41281.A. Moreover, the heat dissipation layer which 
enclosed the fluorocarbon oil is prepared on [ one / at least ] an anode plate and cathode, and 
the approach of lengthening the luminescence life of a component by radiating heat from the 
aforementioned heat dissipation layer in the heat generated in the case of a component drive is 
indicated by JP,5-1 14486.A. 

[0007] , 
[Problem(s) to be Solved by the Invention] However, it was difficult for the conventional 
approach mentioned above to also fully suppress generation and growth of a dark spot. The 
reason is guessed as follows. That is. although it is one of the useful means from in [ controlling 
generation and growth of a dark spot ] to remove the moisture which invades after the closure 
process of an organic EL device or the closure at the organic EL device concerned with a 
dehydrating agent, neither generation of a dark spot nor the cause of growth Is only in invasion 
of moisture but the direction of the oxygen dissolved in liquefied fluorination carbon or a 
fluorocarbon oil has influenced greatly rather. Liquefied fluorination carbon and a fluorocarbon 
oil dissolve a gas very well, for example, a perfluoro amine (Sumitomo 3M 70 [ FURORINATO 
FC-] (trade name)) dissolves no less than 22ml [ a maximum of] air into 100ml (63 ppm of 
dissolved oxygen concentration). 

[0008] The purpose of this invention is to offer the organic EL device with which the closure 
approach of the organic EL device which can control strongly growth of the dark spot in an 
organic EL device, and growth of a dark spot cannot take place easily. 

[0009] . . . 

[Means for Solving the Problem] The closure approach of the organic EL device of this 
invention of attaining the above-mentioned purpose is characterized by preparing the closure 
layer of 1 ppm or less of dissolved oxygen concentration to which an anode plate and cathode 
become the periphery of the organic EL device by which the laminating is carried out at least 
through a luminous layer from the inactive liquid containing an adsorbent. 
[0010] Moreover, the organic EL device of this invention which attains the above-mentioned 
purpose is characterized by carrying out the closure by the approach of this invention 
mentioned above. 

[0011] , . . 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
to a detail First, explanation of the closure approach of the organic EL device of this invention 
prepares the closure layer of 1 ppm or less of dissolved oxygen concentration which becomes 
the periphery of an organic EL device from the inactive liquid containing an adsorbent as 
mentioned above by this approach. 

[0012] Here, the above-mentioned adsorbent is for preventing oxygen and moisture invading 
from the exterior after the closure process of an organic EL device, or the closure at the 
organic EL device concerned. Although this adsorbent is not limited especially if oxygen and 
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water are adsorbed, there is much amount of adsorption and what has the property which can 
emit easily neither the oxygen to which it stuck once, nor water is desirable. Although not 
limited, since the direction of a powdery thing becomes large, an adsorption area's is [ especially 
the configuration of an adsorbent ] desirable. 

[0013] As an example of the adsorbent which can be used by the approach of this invention (1) 
The inorganic compound chosen from an activated alumina, the diatom earth, activated carbon, 
hemihydrate gypsum, a phosphorus pentaoxide, magnesium perchlorate, a potassium hydroxide, 
a calcium sulfate, a calcium bromide, a calcium oxide, a zinc chloride, a zinc bromide, and 
anhydrous copper sulfate. (2) The metal chosen from the metal group which consists of a 
lithium, beryllium, a potassium, sodium, magnesium, a rubidium, strontium, and calcium. (3) The 
alloy of metals chosen from said metal group, and (4) Acrylic absorptivity polymer or 
meta-acrylic absorptivity polymer ** is mentioned. Only one sort may be used for an adsorbent 
and it may use two or more sorts together. 

[0014] It is desirable to use an adsorbent under the condition holding sufficient adsorption 
power, and for that purpose, before using it, it is desirable to remove the oxygen with which the 
adsorbent concerned is adsorbed, and moisture (the processing for removing oxygen and the 
moisture with which the adsorbent is adsorbed is called "activation" by this invention.). 
Although the activation of an adsorbent differs according to the class of adsorbent, it can be 
performed by approaches, such as carrying out cutting removal of the front face of an 
adsorbent which heats an adsorbent, which carries out vacuum suction of the adsorbent and 
which leaves an adsorbent in an inert gas air current, and the approach which combined two or 
more of these approaches. 

[0015] As for the activation about an adsorbent, it is desirable to isolate from the open air and 
to perform the adsorbent concerned. Moreover, isolating from the open air is desirable until it 
uses it for formation of the closure layer mentioned later from in [ preventing that the activity 
falls also about the adsorbent after activation ]. For example, as for the activation by heating or 
vacuum suction, it is desirable to carry out, where an adsorbent is contained in the container 
which can intercept the open air like a container with a vacuum cock, to close a cock, after 
activation is completed, and to save the adsorbent after the activation concerned till the use. 
where the open air is intercepted. 

[0016] Although the closure layer of 1 ppm or less of dissolved oxygen concentration which 
consists of an inactive liquid containing an above-mentioned adsorbent is prepared in the 
periphery of an organic EL device by the approach of this invention, the amount of the 
adsorbent used at this time is selectable suitably according to that class. Although the direction 
of an adsorption effect with much amount of the adsorbent used is generally high, if there is too 
much amount of the adsorbent used, when the inactive liquid which mentions the adsorbent 
concerned later is made to contain and mixed liquor is prepared, it falls remarkably, and 
formation of a closure layer becomes difficult or the fluidity will damage an organic EL device 
with an adsorbent. 

[0017] When the above-mentioned mixed liquor is prepared using an adsorbent with a small 
particle size, weight is the same, and although the fluidity of the mixed liquor concerned falls 
and formation of a closure layer becomes difficulty from the case where the above-mentioned 
mixed liquor is prepared using an adsorbent with a larger particle size, more as the result, since 
the effective-surface product is larger than an adsorbent with the adsorbent larger [ particle 
size ] with a small particle size, there is also much amount of adsorption. Therefore, the closure 
effectiveness is not necessarily small just because there is little amount of the adsorbent used 
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(weight). Although the desirable amount of the adsorbent used is based also on the class and 
particle size of an adsorbent, lessons is taken for it from 1 ml of inactive liquids mentioned later, 
it is attached to 1ml of inactive liquids which are within the limits of Img - lOg in general, and 
are mentioned later more preferably, and is within the limits of 30mg - 3g in general. 
[0018] The inactive liquid which constitutes a closure layer with the adsorbent mentioned 
above in the approach of this invention is a stable liquid chemically and physically, for example, 
means a liquid with the stability of causing neither a chemical reaction nor the dissolution, even 
if it contacts other matter. As an example of such an inactive liquid, liquefied fluorination carbon, 
such as a perfluoro alkane. a perfluoro amine, and a perfluoro polyether. etc. is mentioned. 
Liquefied fluorination carbon is excellent in (1) electric insulation (for example, the dielectric 
breakdown voltage of Demnum S-20 shown in the table 1 cited below is 72kV when sample 
thickness is 2.5mm). (2) Since there is a property which is not dissolved in water and an oil and 
the wettability to (3) metals and the glass front face which do not have substantially dissolving 
the layer which constitutes the organic EL device is low. even when the organic EL device is 
formed on the substrate, the clearance between a substrate side and the electrode (what 
constitutes the organic EL device) of the right above of it is entered, and exfoliation of an 
electrode is not caused substantially — it is an especially suitable inactive liquid from having 
the advantage of **. 

[0019] Although the inactive liquid mentioned above is marketed, the closure layer prepared in 
the periphery of an organic EL device by the approach of this invention is the thing of 1 ppm or 
less of dissolved oxygen concentration, as mentioned above, and since it is far higher than 1 
ppm. if the dissolved oxygen concentration of the inactive liquid of a commercial item remains 
as it is. it cannot be used for the approach of this invention. Here, the reason which limits the 
dissolved oxygen concentration of a closure layer to 1 ppm or less in the approach of this 
invention is that it will become difficult to control growth of a dark spot strongly if the dissolved 
oxygen concentration of a closure layer exceeds 1 ppm. Although it is more desirable as the 
dissolved oxygen concentration of a closure layer is low. within the limits of 0.01-1 ppm is 
desirable practically, and especially 0.1 ppm or less are desirable. 

[0020] The inactive liquid used in order to form a closure layer has the dissolved oxygen 
concentration higher than 1 ppm in the phase before making an adsorbent contain, and although 
dissolved oxygen concentration is set to 1 ppm or less by having contained the adsorbent, a 
thing 1 ppm or less already has the desirable dissolved oxygen concentration in the phase 
before making an adsorbent contain from from [ in forming the closure layer which has the 
higher closure effectiveness ]. Therefore, as for an inactive liquid, it is desirable to use it. after 
reducing dissolved oxygen concentration to 1 ppm or less by approaches, such as ordinary 
temperature vacuum degassing, freezing vacuum degassing, and an inert gas substitution 
method. According to the class of inactive liquid which whether dissolved oxygen concentration 
is reduced uses, it is suitably chosen by what kind of approach. 

[0021] For example, although there are many to which the vapor pressure in 25 degrees C 
exceeds 10-2Torr in a perfluoro alkane or a perfluoro amine, since a degree of vacuum cannot 
be raised to below the vapor pressure even if it is going to perform an ordinary temperature 
vacuum deairing about that to which the vapor pressure in 25 degrees C exceeds 10-2Torr. and 
the evaporation advances easily under ordinary temperature, it is very difficult [ it ] to reduce 
dissolved oxygen concentration by ordinary temperature vacuum degassing. Therefore, about 
that to which the vapor pressure in 25 degrees C exceeds 10-2Torr. it is desirable to reduce 
dissolved oxygen concentration with freezing vacuum degassing or an inert gas substitution 
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method. 

[0022] In reducing dissolved oxygen concentration by freezing vacuum degassing, it performs a 
series of actuation which consists of the process which freezes a degassing object (inactive 
liquid which is going to reduce dissolved oxygen concentration) using liquid nitrogen etc., a 
process which carries out vacuum suction of the degassing object in a freezing condition by 10 
to 2 or less Torrs, and a process which dissolves the degassing object in a freezing condition 
the number of request times until the dissolved oxygen concentration in a degassing object is 
set to 1 ppm or less. When degassing objects are Sumitomo 3M 72 [ FURORINATO FC-], 
FURORINATO FC-84, FURORINATO FC-77, FURORINATO FC-40 of FURORINATO FC-75 (all 
are trade names and these are all one sort of a perfluoro alkane.), or the company, 
FURORINATO FC-43. and FURORINATO FC-70 (all are trade names and these are all one sort 
of a perfluoro amine.), the specified substance is obtained by repeating the above-mentioned 
actuation 5 times or more in general. Moreover, when reducing dissolved oxygen concentration 
with an inert gas substitution method. 0.1-11. the inert gas for /(argon gas, nitrogen gas, 
gaseous helium, neon gas, etc.) is supplied to 50 cc of degassing objects, and the specified 
substance can be obtained by carrying out bubbling in general for 4 to 8 hours until the 
dissolved oxygen concentration in a degassing object is set to 1 ppm or less. Of the two 
approaches of these, the point that dissolved oxygen concentration is comparatively reducible 
by short-time actuation to freezing vacuum degassing is desirable. 

[0023] On the other hand, since there is little evaporation under that the thing of 10 to 2 or less 
Torrs has much vapor pressure in 25 degrees C. and the vapor pressure under ordinary 
temperature has the low vapor pressure in 25 degrees C about the thing of 10 to 2 or less Torrs 
and ordinary temperature, dissolved oxygen concentration is reducible in a perfluoro polyether, 
with ordinary temperature vacuum degassing in addition to a vacuum freezing degassing method 
or an inert gas substitution method. 

[0024] When the vapor pressure in 25 degrees C reduces the dissolved oxygen concentration of 
the inactive liquid which is 10 to 2 or less Torrs by ordinary temperature vacuum degassing, 
vacuum suction of the degassing object held at 160 degrees C or less is carried out by 10 to 2 
or less Torrs until the dissolved oxygen concentration in the degassing object concerned is set 
to 1 ppm or less. At the time of degassing actuation, if the kinematic viscosity of a degassing 
object is 65 or less cSts, it can deaerate dissolved oxygen comparatively easily. Although it is 
desirable to carry out to heat etc. and to reduce the kinematic viscosity of a degassing object 
since sufficient degassing will become difficult in order that oxygen and moisture may bite firmly 
between molecules if the kinematic viscosity of the degassing object at the time of degassing 
actuation is high, degassing actuation becomes complicated in this case. Moreover, at the time 
of degassing, churning of a degassing object and/or the zeolite to the inside of a degassing 
object may be thrown in if needed. When using a zeolite, it is desirable to use what consists of 
porosity ingredients, such as a biscuit, glass, and polytetrafluoroethylene (Teflon), as this 
zeolite. If the kinematic viscosity of a degassing object is 65 or less cSts at the time of 
degassing actuation when obtaining the specified substance by ordinary temperature vacuum 
degassing, the time amount which degassing actuation takes is 0.1 - 2 hours in general. 
[0025] Moreover, when the vapor pressure in 25 degrees C reduces the dissolved oxygen 
concentration in the inactive liquid which is 10 to 2 or less Torrs with freezing vacuum 
degassing or an inert gas substitution method, actuation to that to which the vapor pressure in 
25 degrees 0 exceeds 10-2Torr, and same actuation are performed. As for an intermediary, it is 
desirable to subtract dissolved oxygen concentration from the point that can reduce dissolved 



JP09-035868A 7 

oxygen concentration by short-time actuation also in three approaches mentioned above, and 
degassing actuation is easy, by ordinary temperature vacuum degassing into the inactive liquid 
whose vapor pressure in 25 degrees C is 10 to 2 or less Torrs. 

[0026] The various perfluoro polyethers which dissolved oxygen concentration shows in Table 1 
as an example of an inactive liquid in which a thing 1 ppm or less is obtained easily are 
mentioned by ordinary temperature vacuum degassing. 
[Table 1] 
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[0027] In addition, average molecular weight is 2700. by the sample of 2.5mm thickness, 
dielectric breakdown voltage is 72kV and the volume resistivity of Demnum S-20 in the 
above-mentioned table 1 is 1013-ohmcm under about 20 degrees C. And the structure 
expression is expressed with a bottom type (1). 
[Formula 1] 
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[0028] Moreover, the structure expression of John Boleyn Z03 in Table 1 is expressed with a 
bottom type (2). 
[Formula 2] 

CF3-tf-0— CF.— CF2-iF4-0-CFa-^^-i-0-CF3 -(2) 

^*S^7-ft4 0 0 0 



[0029] And the structure expression of Galden H250 in Table 1 is expressed with a bottom type 
(3). 

[Formula 3] 
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[0030] Although the closure layer of 1 ppm or less of dissolved oxygen concentration which 
consists of an inactive liquid containing an adsorbent is prepared in the periphery of an organic 
EL device by the approach of this invention using the adsorbent mentioned above and the 
inactive liquid mentioned above, as for the aforementioned closure layer, it is desirable that a 
moisture content is especially 10 ppm or less while dissolved oxygen concentration is 1 ppm or 
less. Although it is also possible to form using the inactive liquid with which dissolved oxygen 
concentration is set to 1 ppm or less, and a moisture content is set to 10 ppm or less by 
containing an adsorbent and the adsorbent concerned, the closure layer whose moisture 
content is 10 ppm or less while dissolved oxygen concentration is 1 ppm or less It is desirable to 
form using the inactive liquid whose moisture content the dissolved oxygen concentration in the 
phase before containing an adsorbent and the adsorbent concerned from from [ in forming the 
closure layer which has the higher closure effectiveness ] is 1 ppm or less, and is 10 ppm or less. 
[0031] In setting dissolved oxygen concentration in an inactive liquid to 1 ppm or less by 
ordinary temperature vacuum degassing, while setting dissolved oxygen concentration to 1 ppm 
or less by this approach, while dissolved oxygen concentration is 1 ppm or less, the inactive 
liquid whose moisture content is 10 ppm or less can be obtained by repeating degassing 
actuation further. Moreover, in setting dissolved oxygen concentration in an inactive liquid to 1 
ppm or less with an inert gas substitution method, while setting dissolved oxygen concentration 
to 1 ppm or less by this approach, or while dissolved oxygen concentration is 1 ppm or less by 
****** a and for a long time about bubbling time amount, the inactive liquid whose 
moisture content is 10 ppm or less can be obtained. And by distilling an inactive liquid in a 
vacuum, dividing into a first drop, main distillation, and back ruble, and removing a first drop and 
back ruble, before setting dissolved oxygen concentration to 1 ppm or less by this approach, or 
after making it 1 ppm or less in setting dissolved oxygen concentration in an inactive liquid to 1 
ppm or less by freezing vacuum degassing, while dissolved oxygen concentration is 1 ppm or 
less, the inactive liquid whose moisture content is 1 0 ppm or less can be obtained. While 
dissolved oxygen concentration is 1 ppm or less, by preparing the closure layer whose moisture 
content is 10 ppm or less, it becomes possible to control growth of a dark spot still more 
strongly. 

[0032] In preparing a closure layer in the periphery of an organic EL device, a closure layer may 
be prepared in the periphery of the organic EL device concerned by immersing the whole 
organic EL device in the container Into which the inactive liquid containing an adsorbent was 
put, but when the organic EL device is formed on the substrate, it is more desirable to prepare 
a closure layer as follows. That is, it is desirable to form a closure layer in the space which 
prepared wrap housing material in the outside of the organic EL device currently formed on the 
substrate, and was formed in it of the aforementioned substrate and the aforementioned 
housing material in the organic EL device in collaboration with the aforementioned substrate, 
forming an opening between the organic EL devices concerned. 

[0033] As an example of the approach of preparing a closure layer in the periphery of an organic 
EL device using housing material, the approach of of the following (A) and (B) is mentioned. 
[0034] (A) How to form a closure layer by filling up the above-mentioned space formed of wrap 
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housing material with the organic EL device on the substrate with which this mixed liquor is 
prepared in the organic EL device, and the substrate concerned, after mixing an adsorbent and 
an inactive liquid and preparing mixed liquor. When preparing a closure layer by this approach, it 
is desirable to carry out in the glove compartment which carried out the ambient atmosphere 
permutation by the inside of the inert gas ambient atmospheres (nitrogen-gas-atmosphere mind, 
argon gas ambient atmosphere, etc.) which should not perform preparation of the 
above-mentioned mixed liquor in atmospheric air. but were dried, for example, dry inert gas. In 
preparation of mixed liquor, you may also fill with an inactive liquid the container which has held 
the adsorbent, and an adsorbent may be put into the container which has held the inactive liquid. 
Furthermore, besides the container which has held the container and the Inactive liquid which 
have held the adsorbent, the container for mixed liquor preparation may be prepared separately, 
and an adsorbent and an inactive liquid may be put into this container that it is simultaneous or 
separately. When putting an adsorbent and an inactive liquid into the container for mixed liquor 
preparation separately, whichever may be put in first. 

[0035] Formation of the closure layer using the above-mentioned mixed liquor can fill up the 
above-mentioned space with the mixed liquor concerned fi-om the inlet which formed 
beforehand the organic EL device on the above-mentioned substrate with which the organic EL 
device is formed, or the substrate concerned in wrap housing material, and can be performed by 
closing the aforementioned inlet after restoration. It is desirable to also perform formation of a 
closure layer in the dry inert gas ambient atmosphere. This approach is suitable when preparing 
a closure layer by mixed liquor (inactive liquid containing an adsorbent) with a high fluidity. 
[0036] (B) How to put an adsorbent and an inactive liquid into the above-mentioned space 
formed of wrap housing material in the organic EL device on the substrate with which the 
organic EL device is formed, and the substrate concerned separately, and form a closure layer. 
Although this approach can be further kicked an exception to three of following (b1) - (b3). as 
for formation of a closure layer, also in any. it Is desirable to carry out in the dry Inert gas 
ambient atmosphere. 

[0037] (b1) A closure layer is formed by filling up the above-mentioned space with an inactive 
liquid from the inlet which prepared housing material on the aforementioned substrate after 
installing an adsorbent on the field which is on the substrate with which the organic EL device 
top and the organic EL device concerned are formed, and is restored to the above-mentioned 
space, and was beforehand established in an aforementioned substrate or the aforementioned 
aforementioned housing material. An inlet is closed after restoration of an inactive liquid. 
[0038] (b2) An adsorbent Is put into the crevice which is in housing material and participates in 
formation of the above-mentioned space, and after preparing on the substrate with which this 
housing material is prepared in the organic EL device, a closure layer is formed by filling up the 
above-mentioned space with an inactive liquid from the inlet beforehand established in an 
aforementioned substrate or the aforementioned aforementioned housing material. An inlet is 
closed after restoration of an Inactive liquid. 

[0039] (b3) Housing material is prepared on the substrate with which the organic EL device is 
formed, the above-mentioned space is formed, and a closure layer is formed by putting an 
adsorbent and an inactive liquid into the above-mentioned space in random order from the inlet 
beforehand established in an aforementioned substrate or the aforementioned aforementioned 
housing material. An inlet is closed after restoration of an adsorbent and an Inactive liquid. 
[0040] When preparing a closure layer in the periphery of an organic EL device using housing 
material, outside the organic EL device which it is going to close, rather than **, inside 
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dimension is the cap-like object which has a large crevice, a tabular object (for example, spot 
facing substrate), a sheet-like object, or a film-like object, and this housing material fixes it on 
a substrate, as the aforementioned housing material forms a substantial closed space in 
collaboration with the aforementioned substrate. At this time, the organic EL device for the 
closure will be in the condition of having been contained in the aforementioned crevice. When 
two or more organic EL devices are formed on the substrate, the aforementioned housing 
material may be prepared for every organic EL device, may prepare one thing common to all 
organic EL devices, and may prepare two or more things common to the plurality of all the 
organic EL devices. Similarly, the aforementioned crevice formed in housing material may be the 
thing of the magnitude which may correspond to each organic EL device and can contain all 
organic EL devices, and may be the thing of the magnitude which can contain the plurality of all 
the organic EL devices. 

[0041] Arrangement of the housing material to a substrate top can be performed by making it fix 
using various adhesives, such as epoxy resin adhesive and acrylate resin system adhesives. As 
for back arrival material, what can space neither water nor oxygen easily is desirable, and 
Araldite AR-R30 (trade name of Ciba-Geigy epoxy resin adhesive) is mentioned as the example. 
Moreover, various resin, such as thermosetting resin and a photo-setting resin, can also be 
used instead of the above-mentioned adhesives. 

[0042] As for the quality of the material of housing material, it is desirable that they are electric 
insulation matter, such as glass and a polymer, and soda lime glass, borosilicate salt glass, silic 
acid salt glass, silica glass, non-fluorescent glass, a quartz, acrylic resin, styrene resin, 
polycarbonate system resin, epoxy system resin, polyethylene, polyester, silicone system resin, 
etc. are mentioned as the example. Moreover, when using the electrode line by which 
pre-insulation of the organic EL device for the closure was carried out for electrode drawing, or 
when the housing material to a substrate top is fixed with the adhesives of electric insulation, or 
the resin of electric insulation, what consists of conductive metals, such as stainless steel and 
an aluminium alloy, as housing material may be used. 

[0043] By preparing a predetermined closure layer in the periphery of an organic EL device as 
mentioned above, the closure of this invention made into the purpose can be performed. 
Moreover, the organic EL device of this invention made into the purpose at coincidence can be 
obtained. 

[0044] Especially the component configuration of the organic EL device set as the object of the 
closure by the approach of this invention is not limited, and can be aimed at the organic EL 
device of various component configurations. Therefore, the component configuration of the 

organic EL device of this invention also takes various configurations. 

[0045] As an example of the lamination of the organic EL device of the type which makes a 
substrate side the ejection side of light, the thing of following the (1) - (4) is mentioned for the 
order of a laminating on a substrate front face. 

(1) An anode plate / luminous layer / cathode (2) anode plate / luminous layer / electronic 
injection layer / cathode (3) anode plate / electron hole transportation layer / luminous layer / 
cathode (4) anode plate / electron hole transportation layer / luminous layer / electronic 
injection layer / cathode [0046] Here, although a luminous layer is usually formed of one sort or 
two or more sorts of organic luminescent material, it may be formed with mixture with an 
organic luminescent material, a hole-injection ingredient, and/or an electron injection ingredient. 
Moreover, the protective layer for preventing invasion of the moisture to a component, as the 
component concerned is covered on the periphery of the component of lamination mentioned 
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above may be prepared. 

[0047] When making a substrate side into the ejection side of light, the tabular object which the 
aforementioned substrate consists of matter which gives high permeability (in general 80% or 
more) to luminescence (EL light) from an organic EL device at least, and specifically consists of 
clear glass, a transparent plastic, a quartz, etc., a sheet-like object, or a film-like object is used. 
[0048] As an ingredient of an anode plate, cathode, a luminous layer, an electron hole 
transportation layer, an electronic injection layer, and a protective layer, various ingredients can 
be used, respectively. For example, the metal with a large (for example, 4eV or more) work 
function as an anode material, an alloy, electrical conductivity compounds, or such mixture are 
used preferably. As an example, metals, such as gold and nickel, dielectric transparent materials, 
such as Cul. ITO. Sn02. and ZnO. etc. are mentioned. Especially, the point of productivity or a 
controllability to ITO is desirable. Although the thickness of an anode plate is based also on an 
ingredient, it is usually selectable suitably within the limits of 10nm - 1 micrometer. 
[0049] Moreover, as a cathode material, a small (for example, 4eV or less) metal, an alloy, 
electrical conductivity compounds, or such mixture of a work function etc. are used preferably. 
As an example, rare earth metals, such as the alloy of a sodium and sodium-potassium alloy, 
magnesium, a lithium, magnesium, and silver or a mixed metal, aluminum, aluminum/A102, an 
indium, and an ytterbium, etc. are mentioned. Although the thickness of an anode plate is based 
also on an ingredient, it is usually selectable suitably within the limits of lOnm - 1 micrometer. 
Also in any of an anode plate and cathode, below hundreds of ohms / ** of the sheet resistance 
are desirable. In addition, in case an anode material and a cathode material are chosen, the 
magnitude of the work function made into criteria is not limited to 4eV. 
[0050] The impregnation function in which an electron can be poured in from cathode or an 
electronic injection layer while the ingredient (organic luminescent material) of a luminous layer 
can pour in an electron hole from an anode plate or an electron hole transportation layer at the 
time of the luminous layer for organic EL devices, i.e.. electric-field impression. What is 
necessary is just to be able to form the layer which has the transportation function to which the 
poured-in charge (an electron and an electron hole at least on the other hand) is moved by the 
force of electric field, the luminescence function to offer the place of the recombination of an 
electron and an electron hole and to tie this to luminescence, etc. As the example, the 
fluorescent brightener of systems, such as a benzothiazole system, a benzimidazole system, 
and a benzooxazole system. A metal chelation oxy-NOIDO compound, a styryl benzenoid 
compound, a JISUCHIRIRU pyrazine derivative. Polypheny! system compound and 1 2-phtalo 
peri non. 1. 4-diphenyl-1.3-butadiene. 1, 1, 4, and 4-tetra-phenyl-1,3-butadiene, the North 
America Free Trade Agreement RUIMIDO derivative. The metal complex of a perylene 
derivative, an OKISA diazole derivative, an aldazine derivative, a PIRAJIRIN derivative, a 
cyclopentadiene derivative, a pyrrole pyrrole derivative, a styryl amine derivative, a coumarin 
system compound, an aromatic dimethylidyne compound, and an eight-quinolinol derivative etc. 
is mentioned. Although especially the thickness of a luminous layer is not limited, it is usually 
suitably chosen within the limits of 5nm - 5 micrometers. 

[0051] The ingredient (electron hole transportation ingredient) of an electron hole 
transportation layer should just have any of the transportability of an electron hole, and 
electronic obstruction nature they are. As the example, a triazole derivative, an OKISA diazole 
derivative. An imidazole derivative, the poly aryl alkane derivative, a pyrazoline derivative, A 
pyrazolone derivative, a phenylenediamine derivative, an arylamine derivative. An amino 
permutation chalcone derivative, an oxazole derivative, a styryl anthracene derivative, full ~ 
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me non — a derivative, a hydrazone derivative, a stilbene derivative, and a silazane 
derivative — Conductive polymer oligomer, such as a polysilane system compound, an aniline 
system copolymer, and throphene oligomer, a porphyrin compound, an aromatic series 
tertiary-amine compound, a styryl amine compound, an aromatic series JIMECHIRI DIN system 
compound, etc. are mentioned. Although especially the thickness of an electron hole 
transportation layer is not limited, either, it is usually suitably chosen within the limits of 5nm - 
5 micrometers. An electron hole transportation layer may be 1 layer structure which consists of 
one sort of the ingredient mentioned above, or two sorts or more, and may be two or more layer 
structure which consists of two or more layers of the same presentation or a different-species 
presentation. 

[0052] An electronic injection layer that what is necessary is just to have the function to 
transmit the electron poured in from cathode to a luminous layer as an example of the 
ingredient (electron injection ingredient) nitration full — me — non — a derivative, an anthra 
quinodimethan derivative, and a diphenyl quinone derivative — Heterocycle tetracarboxylic acid 
anhydrides, such as a thiopyran dioxide derivative and naphthalene perylene, A carbodiimide, a 
deflection ORENIRIDEN methane derivative, an anthra quinodimethan derivative, A thing, a 
JISUCHIRIRU pyrazine derivative, etc. with which the metal complex of an anthrone derivative, 
an OKISA diazole derivative, and an eight-quinolinol derivative, a metal free phthalocyanine, 
metal phthalocyanines, or these ends are permuted by the alkyi group, the sulfone radical, etc. 
are mentioned. Although especially the thickness of an electronic injection layer is not limited, 
either, it is usually suitably chosen within the limits of 5nm - 5 micrometers. An electronic 
injection layer may be 1 layer structure which consists of one sort of the ingredient mentioned 
above, or two sorts or more, and may be two or more layer structure which consists of two or 
more layers of the same presentation or a different-species presentation. 
[0053] And the copolymer which is made to carry out copolymerization of the monomer mixture 
containing tetrafluoroethylene and at least one sort of comonomers as an example of the 
ingredient of a protective layer, and is obtained, The fluorine-containing copolymer which has 
cyclic structure in a copolymerization principal chain, polyethylene, polypropylene, 
Polymethylmethacrylate, polyimide, polyurea, polytetrafluoroethylene, 
Polychlorotrifluoroethylene resin, poly dichlorodifluoroethene, The copolymer of 
chlorotrifluoroethylene and dichlorodifluoroethene, The absorptivity matter of 1% or more of 
water absorption, and the dampproof matter of 0.1% or less of water absorption, Metals, such as 
In, Sn, Pb, Au, Cu, Ag. aluminum, Ti, and nickel, MgO, SiO, Si02, aluminum 203, GeO, NiO, CaO, 
BaO and Fe 203, Y2 03, and Ti02 etc. ~ a metallic oxide, MgF2, LIP, AIF3, and CaF2 etc. ~ a 
metal fluoride etc. is mentioned. 

[0054] Moreover, it is not limited especially about the formation approach of each class (an 
anode plate and cathode are included) which constitutes the organic EL device for the closure, 
either, as the formation approach of an anode plate, cathode, a luminous layer, an electron hole 
transportation layer, and an electronic injection layer — a vacuum deposition method, a spin 
coat method, the cast method, the sputtering method, and LB — although law etc. is applicable, 
about a luminous layer, it is desirable to apply approaches other than the sputtering method (LB 
a vacuum deposition method, a spin coat method, the cast method, law, etc.). As for especially 
a luminous layer, it is desirable that it is the molecule deposition film, the thing of the thin film 
which deposition was carried out to the molecule deposition film from the ingredient compound 
of a gaseous-phase condition here, and was formed, and the film solidified and formed from the 
ingredient compound of a solution condition or a liquid phase condition — it is — usually — this 
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molecule deposition film — LB — with the thin film (molecule built up film) formed of law. it is 
classifiable with the difference of condensation structure and higher order structure, and the 
functional difference resulting from it. In forming a luminous layer with a spin coat method etc.. 
it prepares a coating solution by melting a binder and ingredient compounds, such as resin, to a 
solvent.. 

[0055] a protective layer — a vacuum deposition method, a spin coat method, the sputtermg 
method, the cast method, and MBE (molecular beam epitaxy) — law. the ionized cluster beam 
method, the ion plating method, a plasma polymerization method (the high-frequency excitation 
ion plating method), a reactive-sputtering method, a plasma-CVD method, a laser CVD method, 
a heat CVD method, a gas source CVD method, etc. are applicable. 
[0056] The formation approach of each class can be suitably changed according to the 
ingredient to be used. If a vacuum deposition method is used in formation of each class which 
constitutes an organic EL device, since an organic EL device can be formed only with this 
vacuum deposition method, it is advantageous when aiming at simplification of a facility, and 
compaction of the production time. 

[0057] Since generating of a dark spot and growth of a dark spot are strongly controlled by 
existence of a closure layer in the organic EL device of this invention which it comes to close 
by preparing the closure layer mentioned above on the periphery of the organic EL device for 
the closure mentioned above, a component life is long. 

[0058] . 
[Example] Although explained hereafter, contrasting the example of this mvention with the 
example of a comparison, the manufacture approach of the organic EL device used as an object 
of the closure in each example and each example of a comparison is explained beforehand. In 
producing the organic EL device for the closure, what formed the ITO film of 100nm of 
thickness with vacuum deposition was first prepared as a transparence support substrate on 
the 25mmx75mmxl.1mm glass substrate. When the light transmittance of this substrate was 
measured with UV-3100PC by Shimadzu Corp.. it was about 80% in the 400-600nm wavelength 
region. Subsequently this substrate was cleaned ultrasonically for 5 minutes in pure water for 5 
minutes in isopropyl alcohol, respectively, and further SAMUKO International Lab washing 
[ **** UV ozone ] for equipments was performed for 10 minutes. 

[0059] Next, while this substrate is fixed to the substrate electrode holder of commercial 
vacuum evaporationo equipment (product made from Japanese Vacuum technology) It is an N 
and N'-screw 0 to the resistance heating boat made from molybdenum. [ 3-methylphenyl-N. 
N'-diphenyl [1 and 1 -biphenya-A. ] [ 4'-diamine ] After putting in (it having been hereafter 
written as TPD) and putting 200mg (it is hereafter written as DPVBi) of 4 and 4'-bis(2 and 
2'-diphenyI vinyl) biphenyls into the different resistance heating boat made from molybdenum, 
the vacuum tub was decompressed up to 1x10 to 4 Pa. [ 200mg ] 

[0060] Then, heated said boat containing TPD to 215-220 degrees C. TPD was made to 
vapor-deposit on said ITO film by the evaporation rate 0.1 - 0.3 nm/s. and the electron hole 
transportation layer of 60nm of thickness was formed. The substrate temperature at this time 
was a room temperature. Without taking this out from a vacuum tub. following on membrane 
formation of an electron hole transportation layer, heated said boat containing DPVBi to 240 
degrees 0. DPVBi was made to vapor-deposit on said electron hole transportation layer by the 
evaporation rate 0.1 - 0.3 nm/s. and the luminous layer of 40nm of thickness was formed. The 
substrate temperature at this time was also a room temperature. 

[0061] From the vacuum tub. the mask made from stainless steel was installed on drawing and 
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the above-mentioned luminous layer, and this was again fixed to the substrate electrode holder. 
Subsequently. 200mg (it is hereafter written as AIq3) of tris (eight quinolinol) aluminum was put 
into the boat made from molybdenum, and magnesium ribbon 1g was put into the different boat 
made from molybdenum, further, silver wire 500mg was put into the basket made from a 
tungsten, and the vacuum tub was equipped with these boats. 

[0062] Next, it is Alq3 after decompress! ng a vacuum tub up to 1x10 to 4 Pa. Said boat of 
entering is heated to 230 degrees C, and it is Alq3. It was made to vapor-deposit on said 
luminous layer by the evaporation rate 0.01 - 0.03 nm/s, and the electronic injection layer of 
20nm of thickness was formed. Furthermore, while making silver vapor-deposit on said glue line 
by evaporation rate 0.1 nm/s, magnesium was made to vapor-deposit on said glue line by 
evaporation rate 1.4 nm/s, and the counterelectrode of 150nm of thickness which consists of a 
mixed metal of magnesium and silver was formed. When the reflection factor of this 
counterelectrode was measured with UV-3100PC by Shimadzu Corp., it was 80% in the 
400-600nm wavelength region. 

[0063] When even a counterelectrode formed as mentioned above, the organic EL device the 
target [ the closure ] as which the purpose is set was obtained. This organic EL device is Alq3 
as the ITO film as an anode plate, the TPD layer as an electron hole transportation layer, the 
DPVBi layer as a luminous layer, and an electronic injection layer on the 1 main front face of a 
glass substrate. It comes to carry out the laminating of a layer and the magnesium-silver mixing 
metal layer as a counterelectrode one by one. Some ITO film and a part of magnesium-silver 
mixing metal layer serve as the electrode line for electrode ejection, respectively, and the 
magnitude on the plane view of a luminous layer is 6mmx10mm. 

[0064] Example 1 (1) dissolved oxygen concentration Preparation **** of an inactive liquid 1 
ppm or less, A perfluoro polyether (Demnum S-20 (trade name; vapor pressure 10-6Torr [ in 25 
degrees C ], kinematic viscosity 53cSt in 25 degrees C) by Daikin Industries, LTD.) is prepared 
as an inactive liquid before adjusting dissolved oxygen concentration. The suitable amount of 
this Demnum S-20 was put into the glass specimen container with a vacuum cock, and this 
specimen container and a vacuum pump with a diffusion pump (ULVAC VPC-050 made from 
Japanese Vacuum technology) were connected using the flange. Next, dissolved oxygen was 
discharged by ordinary temperature vacuum degassing for about 30 minutes until it carried out 
vacuum suction of the inside of the specimen container concerned even to 10-4Torr and 
foaming was lost, having inserted the zeolite made from polytetrafluoroethylene (Teflon) into 
Demnum S-20 included in the above-mentioned specimen container, and agitating in ordinary 
temperature. Then, the vacuum cock was closed and saved. 

[0065] Thus, when some prepared inactive liquids were sampled and dissolved oxygen 
concentration and a moisture content were measured, dissolved oxygen concentration was 0.05 
ppm and the moisture content was 5 ppm. In addition, SUD-1 (trade name of a measuring 
device) by central science incorporated company was used for measurement of dissolved 
oxygen concentration, and measured value was read after the display numeric value was 
stabilized after a sink and about 20 seconds in 50ml the constant flow for /in the inactive liquid 
into the sensor part of above equipment alt over the glove compartment which permuted the 
ambient atmosphere with nitrogen gas. Moreover, measurement of the moisture content in an 
inactive liquid was performed with the Karl Fischer titration method. 

[0066] (2) The activated alumina (the Hiroshima Wako Pure Chem make: about 300 meshes of 
particle size) was prepared as an activation adsorbent of an adsorbent, the suitable amount of 
this activated alumina was put into the glass specimen container with a vacuum cock, and a 
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specimen container and a vacuum pump concerned were connected using the flange. Next, 
vacuum suction of the inside of the above-mentioned specimen container was carried out to 
10-4Torr under ordinary temperature, and vacuum suction was performed further, heating at a 
heater the part in which the activated alumina is accumulated in the specimen container 
concerned at 280 degrees C. Said vacuum suction while heating was continued for 5 hours, and 
the vacuum cock was closed and saved next until generating of the gas from an activated 
alumina was lost and the degree of vacuum was stabilized. 

[0067] (3) Closure **** and glass cap mold housing material (seat GURl substrate by the 
Toyokazu industrial company) were prepared. This housing material has one crevice whose 
inside dimension is 1 3mmx1 Smmxl mm. and that outside ** is 1 5mmx1 5mmx1 .8mm. The inlet for 
pouring In an inactive liquid etc. is established in the bottom of the crevice of this housing 
material. Next, as the organic EL device for the closure was settled in the aforementioned 
crevice, the glass substrate with which the aforementioned organic EL device is formed, and the 
above-mentioned housing material were stuck by epoxy resin adhesive (Ciba-Geigy Araldite 
AR-R30). At this time, an organic EL device is in the space formed by the crevice and substrate 
of housing material, and an organic EL device and housing material have it in a non-contact 
condition. 

[0068] After leaving it for 3 hours and solidifying adhesives. the vacuum drying was carried out 
using the vacuum desiccator. It moved in the glove compartment which carried out the ambient 
atmosphere permutation of the thing after a vacuum drying with the dry nitrogen gas. Moreover, 
the aforementioned specimen container containing the inactive liquid prepared above (1) and 
the aforementioned specimen container containing the adsorbent which performed activation 
by the above (2) were moved in the above-mentioned glove compartment. And the specified 
quantity of an adsorbent was added and agitated in the specimen container containing an 
inactive liquid, and the inactive liquid (henceforth "mixed liquor") containing an adsorbent was 
prepared This mixed liquor contains 500mg of adsorbents per 1ml of inactive liquids, and that 
dissolved oxygen concentration is 1 ppm or less. Then, it poured in from the inlet in which the 
aforementioned mixed liquor is prepared by the above-mentioned housing material, and the 
space currently formed by the crevice and substrate of housing material was filled up with the 
aforementioned mixed liquor. 

[0069] Epoxy system adhesives (Ciba-Geigy Araldite AR-R30) closed the aforementioned inlet 
after restoration of mixed liquor, and in the above-mentioned glove compartment, and it was left 
all over the glove compartment for about 3 hours until adhesives solidified. 
[0070] By having filled up with the above-mentioned mixed liquor the space currently formed by 
the crevice and substrate of housing material, the closure layer was formed in the periphery of 
the organic EL device for the closure, and, thereby, the target closure was made. Moreover, the 
target organic EL device was obtained by coincidence. The outline of the cross section of this 
organic EL device (that by which the closure was carried out) is shown in drawing 1 . As shown 
in drawing 1 , the organic EL device 1 after the closure obtained in the top comes to prepare the 
closure layer 20 which becomes the periphery of the organic EL device 10 for the closure from 
the mixed liquor (inactive liquid containing an adsorbent) of inactive liquid 20a prepared above 
(1) and adsorbent 20b which performed activation by the above (2). 

[0071] The organic EL device 1 0 for the closure is Alq3 as the ITO film 1 2 as an anode plate, the 
TPD layer 13 as an electron hole transportation layer, the DPVBi layer 14 as a luminous layer, 
and an electronic injection layer on a glass substrate 11. The laminating of a layer 15 and the 
magnesium-silver mixing metal layer 16 as a counterelectrode (cathode) is carried out one by 
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one. and some ITO film 12 — a part of 12a and magnesium-silver mixing metal layer 16 — 16a 
is an electrode line for electrode ejection, respectively. This organic EL device 10 is in the 
space formed on the glass substrate 1 1 with the crevice of the housing material 18 which fixed 
by the epoxy resin system 17, and the aforementioned glass substrate 11, and this space is 
filled up with the above-mentioned mixed liquor. The closure layer 20 is formed in the periphery 
of an organic EL device 10 as the result. The closure layer 20 is formed by pouring in from the 
inlet 19 in which the mixed liquor which mixed and obtained inactive liquid 20a prepared above 
(1) and adsorbent 20b which performed activation by the above (2) was prepared by the housing - 
material 18, and the closure of the aforementioned inlet 19 is carried out by 
epoxy-resin-adhesive 17a after formation of the closure layer 20. 

[0072] (4) Connect a direct-current constant current power supply to the organic EL device 
(that by which the closure was carried out) obtained by the evaluation above (3) of the closure 
effectiveness through two electrode lines of the organic EL device concerned, and initial 
brightness is 100 cd/m2 under 25 degrees C and atmospheric pressure. It energized so that it 
might become. The current value at this time was 0.56mA, and the 

electrical-potential-difference value was 9V. In addition, measurement of brightness was 
performed using the color color difference meter (trade name CS-100) by Minolta Camera Co., 
Ltd. It was 0.20%, when the enlargement (one 10 times the scale factor of this) of a 
luminescence side was succeedingly taken to the above-mentioned energization and it asked 
for the ratio (henceforth "the surface ratio non-emitted light") of the gross area on the plane 
view of the dark spot to the area on the plane view of a luminescence side from this photograph. 
Moreover, it was 15 micrometers when asked for the diameter of one certain dark spot. Next, it 
asked for the surface ratio non-emitted light by the same technique as the above five days and 
30 days after energization initiation, and coincidence was asked for the diameter of the same 
dark spot as the above-mentioned thing. These results are shown in Table 2, 
[0073] Mg powder (Kojundo Chemical Laboratory Make: 80 or less meshes of particle size) was 
prepared as example 2 adsorbent, and activation was performed to the Mg powder concerned as 
follows. First, it filters, after putting a suitable quantity of Mg powder into a beaker, putting 1M 
hydrochloric-acid water solution into this beaker and leaving it for several minutes, and residue 
(Mg powder) is rinsed by sufficient quantity of dehydrated ethanol. The residue (Mg powder) 
after rinsing is moved to a glass specimen container with a vacuum cock, and the cock of the 
specimen container concerned is closed. All the actuation so far is performed in the glove 
compartment in the condition of having carried out the flow of the desiccation nitrogen gas. The 
above-mentioned specimen container (thing containing residue (Mg powder)) after closing a 
cock is picked out from a glove compartment, and vacuum suction is performed like an example 
1 until evaporation of ethanol is lost and a degree of vacuum is stabilized about Mg powder in 
the specimen container concerned. Vacuum suction at this time is performed under a room 
temperature, without heating at a heater the part in which Mg powder is accumulated in the 
above-mentioned specimen container. 

[0074] Except having used as an adsorbent Mg powder which performed activation as 
mentioned above, the organic EL device was closed like the example 1, and the target organic 
EL device was obtained to coincidence. The closure layer at this time contains 500mg of 
adsorbents per 1ml of inactive liquids, and that dissolved oxygen concentration is 1 ppm or less. 
The closure effectiveness as well as an example 1 (4) was evaluated about the organic EL 
device after the closure. This result is shown in Table 2. 

[0075] The powder (300 or less meshes of particle size) of CaS04.1 / 2H20 (the product made 
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from Wako Pure Chem Industry: calcined plaster) is used as example 3 adsorbent. Whenever [ at 
the heater which hits the adsorbent concerned performing activation / stoving temperature J is 
made into 240 degrees C. And except having made 200mg of adsorbents contain per 1ml of 
inactive liquids, and having prepared mixed liquor (inactive liquid containing an adsorbent), the 
organic EL device was closed like the example 1. and the target organic EL device was obtained 
to coincidence. The dissolved oxygen concentration of the closure layer at this time is 1 ppm or 
less. The closure effectiveness as well as an example 1 (4) was evaluated about the organic EL 
device after the closure. This result is shown in Table 2. 

[0076] The organic EL device was closed like the example 1 except having not used example of 
comparison 1 adsorbent. And the closure effectiveness as well as an example 1 (4) was 
evaluated about the organic EL device after the closure. This result Is shown in Table 2. 
[0077] The organic EL device was closed like the example 1 except having used the example of 
comparison 2 perfluoro polyether (Demnum S-20 (trade name) by Daikin Industries. LTD.) as an 
inactive liquid as it was. without carrying out a vacuum deairing. And the closure effectiveness 
as well as an example 1 (4) was evaluated about the organic EL device after the closure. This 
result Is shown In Table 2. 

[0078] The example of comparison 3 activated alumina (the Hiroshima Wako Pure Chem make: 
about 300 meshes of particle size) was once put to atmospheric air, and the organic EL device 
was closed like the example 1 except having used it as an adsorbent, without performing 
activation next. Since the oxygen which was sticking to the adsorbent began to have melted 
into the inactive liquid, the dissolved oxygen concentration of the mixed liquor (inactive liquid 
containing an adsorbent) used for formation of a closure layer was 5.0 ppm. And the closure 
effectiveness as well as an example 1 (4) was evaluated about the organic EL device after the 
closure. This result is shown in Table 2. 
[0079] 
[Table 2] 
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[0080] In each organic EL device closed in the example 1 - the example 3. both increase of the 
surface ratio non-emitted light with time and growth of a dark spot with time were strongly 
controlled so that clearly from Table 2. Although increase of the surface ratio non-emitted light 
with time and growth of a dark spot with time are comparatively controlled in the organic EL 
device closed in the example 1 of a comparison on the other hand, compared with the organic 
EL device closed in the example 1 - the example 3, the closure effectiveness is low. Moreover, 
increase of the surface ratio non-emitted light with time and growth of a dark spot with time are 
large, and the closure effectiveness is [ In / both / the organic EL device closed in the example 
2 of a comparison ] low. And in the example 3 of a comparison which used it. without performing 
activation once putting an adsorbent to atmospheric air. and formed the closure layer whose 
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dissolved oxygen concentration is 5.0 ppm, like the organic EL device closed in the example 2 of 
a comparison which did not use an adsorbent, increase of the surface ratio non-emitted light 
with time and growth of a dark spot with time were large, and the effectiveness which used the 
adsorbent was not accepted. 
[0081] 

[Effect of the Invention] As explained above, according to the approach of this invention, 
growth of the dark spot in an organic EL device can be controlled strongly. Therefore, it 
becomes possible by carrying out this invention to offer the long organic EL device of a 
component life. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . ^ . /^.u 4- kv, 

rprawing 1] It is the schematic diagram of the cross section of the organic EL device (that by 
which the closure was carried out) obtained in the example 1. 
[Description of Notations] 

I Organic EL Device after Closure 
10 Organic EL Device for Closure 

I I Glass Substrate 

1 7 Epoxy Resin Adhesive 
1 7a Epoxy resin adhesive 

18 Housing Material 

19 Inlet 

20 Closure Layer 
20a An inactive liquid 
20b Adsorbent 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 



mu^^mmff a p) o^) i2t 4# IIP ^ « iumnmm^^mm^ 

^^¥9-35868 

(43)^110 5pfi£9#(1997)2 M7B 



H0 5B 33/04 H0 5B ^/M 

33/10 33/10 



(21) ttUH#^ 

(22) flUiB 



4fBiF7-185968 
¥J«7*(1995) 7^210 



^fll:^ *H« W«3S«>»9 OL (^12H) 



(71) IHHA 000183646 

(72) 5IW« SW R— 
(72)«W« »ffl iES 



(54) mm<D^m ««EL3!l^^©W±:SF»**t«r«EL«^ 



(57) [f!#^)] 



I7a ^ \3. 
18 19 I 2po / 20b 





16a 



II 



14 



12 13 I2q 



1 

•^if^i^'yA. jmit^^V'^A. msLij)^^^^.. n^b 
umimmmi}>hmunfcfmit'^. (2) ^)^^2^, 

)ii¥*^^3i«nfc^)i> C3) mm^mmtf^hmitntc^ 
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[000 1 ] 

m±ymt. m±stifcmmELm^ticm-ri>, 

[0002] 

m^t^m] ELm^i,tBE.^^<Dtcmmmm 

LXM$.it^=S:mi-^fcm.'^<Dm^E Lm^ 
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C 0 0 0 3 ] W^E L«-?^©«:$:«s!t«I^S, 

$ * »3 . c aymm e l 
ffi©fitg«3i?K-r€.cife*s. afc. tti6*isi±$-ii- 

ft36B». aim. i®*fc»aisa©w«^** 
c 0 0 0 4 ] mmE Lm^im^?> 1 m©«® 

20 6„ — :^r. ?femfflL®ittSM©fflii{cfifg-rsm@ (Jiji 

[0005] ±f2©«fiR^*-rSWt5E LSS^tJSSfelg 
i©P^{CJtt^*ijE$^tWn«^c6)&:l», ^©ilSm. * 

©mfb*5(S3t$nr*^*5^^b-r-S, Mft-t^7kccj:5* 
^©^{b©f<i*fi<j^cfe©«^-i7XJi<-;; h©^*sJ;?>* 
30 *©lfcS-C*S, ^r-^;:^;j<», }.i«^ii^Fi.^©C<b 
-c*^. *Lr> WtSEL«^^©|g«i{c{$orSK^^^ 
©1ifigW*4©®i<b35iMt?<i:. fEff©^-^?;^.-j<i. h©^ 

[0 00 6] ±f5©^{b*m.Sfc»> ts^cfcf^a^© 
73ffi*5tiSg3tl-CC>S. m^\-m^^h-A 12 8 1-^ 

b-C. ?gtt:7 •;'*fbjK»C^RS-fe*:t^ h^©JK*m€r 
$W3liT/i€.^t4?St«'fb^iB5tf {CW«E L«^^*« 
40 ^■rS:^jS*sgg7j^3tirt>.5. mtc. s^ra^S-l 14 

4 8 6 -^^i^fRtC B, tt@©i!>^c < <!: :/3©±(C 

[0 00 7] 

[^HJA^^iJiL/cfc^i-r-S^] LifiLUifih. ±Ml. 

«cift^§n^. ftjiioiz,, mmELm^<DmitMm^m 

50 ±t*(ctet,>rSfeW^SEL3gTtc{gA-r-57i<»^j)5i7KSij 
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$i<D7 ti';:f--hFC-70 (®n°a«) ) « 1 0 0 5 'J 
ij y h;HpK:S:^2 2 5 y y f h;l'*>©^»«:^»"^* 
(^??K3RtSS6 3 p pm) . 1 
[0 00 8] *^H3CD@e^». W^E L^^CCfcWSa^ 

[0 00 91 

[SS^M9l-r-5/c»cr>#^©] ±iBC»SW^^"5"** 

< i ^mm^ix\^'c^ t: n-c ^ w«^e l m=^<mm 

lppmfeiT®*t±JB'&l8WSCt=&!|#Si<!:-r2>«>©t? 20 

[0 0 1 0 ] $/c. ±fe©gfi'j^^-r^>*ifeBj(DW^ 
E L*^^». ^MKjtcHm^^-nWX-i^ ^ Wits 

[0011] 

[ 0 0 1 2 ] CC-C, J:i3©i!RlfS«J«> «tiE L«^=-© 
«±jiS^t^±f*fJ^*5<'='"^*^25*>e>^^^E L^^K 
^^*^*i«AT-S©«rRS<-/cJst)©fc©-C«>6. C© 

[0013] *:^B^©:^-c^^ffl-r^ci*5-c#^®« 

g^*>6ji«nfc«i«^b-&!^. C2) yg^-t^A. -^yy-i; 
A. *yi7A. :hhyi>A. vi^^i^-^A, jbts^'t? 

A, j:^ hp>5^'i'A4b-<±:i:X*;l'5^'i'A3&>6^c.5#llSf*> 

e.ji«*ifc^R. (3) Buie^iief*^6iM«n/c^)ii§i± 

©^. *JJ:C/. C4) Ti' y^l'3^®*tt'J<y^-*>K 
«yi'T4'y^l'.^®i*14^y^-- ^^^t^^^^^o ®^ 
SfiJ». ia©^?>«rfflt^-C4>J:CiU. 2aJJi±'SreffflL.t: 
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[0014] Si«?Pl«. +^^t®*;'35r«}tL':^ci^^T 

5:^*^-&/c*©^!iS=&. *^H-«r» rr§i4{b5&aj i 
(,^•5. ) . ®«SiJ©r§14^b*!M«, !a«Si]©aS«Cf&D 

ffi?:W8ili^*t--2.^©:^^. cne.©:&&©2oia± 

[0015] ijR«sij«:oc»-c©ffitt<b«ffl». 

•f bs&at^ ©5R*^J«:'5''*"^ ^ ' -eorSi^A^ffiT-r ^>©?: 
ii;5±-r -5 ^ 6 . ^^-r -5)«±B©?^fiRtcffiffl-r 4 * 

X^?l*{cj:^ffil4'fb*aa», %-&-=iv'pm<D-^<D 

l,fc«L«-cmv r§tt4b«iam70fcfilW3 i7?:ffl 
D-C. Ji-M?:B»rb;fctmt?^©^^S-C^i^tStt<b 

[0016] :*:^B^®*a-C». ±2©iR«SiJ«:SW 
/c^tS1±^*5!P6nC'&^^iSSl p pm«T©ttJt 
B?rW<SJEL»^^©^1-^SKSW^*5W-C*^*^ C©<!: 

■C*€.. -lifiCClR^SiI©^^^***^^^:^*^®^^^!® 

iR«sij©^«*5^-rir ^miimWi^^TS. 
©ij£»it4*5*L- < <ST \.'cm±m<m^mm.U'^tc 

[0017] iBiS©/hS<.>iR«SiJ4^ffll^-c±i5©il^ 
®«SiI*ffi«L.r±fa©il^*S*iaS?L/fc«^J: 9 

igig^<s©?j^i4*^<£T u . ■e©tt* i L. xm±m<om 
imich^i>ifi. ^m-r^^w^i^i 5 y y hjkc 

o^etialmg^l 0 g©ffiHrt-CS)0. J:'3i!f*U< 
t^-r-&:^r§1±<S<* 1 5 y y h Ji/CcotlRiaS 0 
mg~3 g©liBrt"C*^>. 

[0018] :$:^BJ©:^«:*il^-C±3SLfc^«^l^: 

K;^S)ti:?Sf*:©ci-c«)«3. m^itimKtimiy-Ch 

c©J:^^^^?£^4^s^*©*^*^f^liur«^•?-7 

50 )V^aT)\^ti>. ^s-7;u^PT5>. ^^•-7;^:d-^'i< 
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e>. iei^*tmife*5ft:g;^y-iAttiS{©7Ci';:^-hF 
C-72. yaVi'~\-FC-84, 7Py:^-^FC 
-77. 7n>;:^-hFC-75 {i,>m«>iSia«-c* 
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J^'oXig^WS^W^ifi 1 p p m&.T. 1 0 p p 

(Om^mS^^ifi 1 p p m&TF. 1 0 p p 
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*sJ:0' (B) ©:^*sw6ns, 

[0034] ( A ) tR^J<b;Fr§14?R**:i ?ril^ OTil 
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JfSLi^ S^-<S©iS®!{c*fc-5-c». ®»^J*iR^L 
L r c ^ ^^^©ffetc ii^^iaS{ffl©g:g^l: giMfflS t . 

C©^K:!R«^J<!;^ffittjg<*i>&|lB${CUfc««IJ'!7 {C 

An-CfeJ;i^. M^?Kamffi©g:||{ciR3tS!|i;Fy£ttjg 
10 ^<b*giJ<f{cAni»^K:«. i-^e*5fe{cAnribJ: 

[0 03 5] ±ie©S^^?:ffll,ir©M±jl©J^^tt. 

W«E L^-?*ss:w6>n-t:t,i4±fa©s«SfcwSKS 

AP*>6Sfeil^jg<&±fB©^ra{c^i|t. 3t«ftK:B« 
ffi©aAn*i«f±'r-5CiK:J:i3tf ^Ci*i-C#4, f^ 

ii:ii©?fM , L fc:^^:tf X#H^ctJ■c^f ^ C i 

[0 03 6] (B) W«EL*^^*5|SW6nri»-S»« 
tmmM^±<D^m. E L^T-€:S ^ >'^ > i K: ck 

^fcAnr^ f*itii^ff$is;-r-2>:&ao c©:^ffi{j, 
Tfa(bi)~(b3)©3 -oicsijw-s c iA^-r^ s*^. c^-rti 
tcfcii-r t>«±ll©?f$^i3:ieiiLfc:^r§tt:</x#Hm4' 

[0037] CbDW^E L*^^±fcJ;0*^Ig:S«E L« 

^j!>^^w6nTt,isafejifc*-p-c±ia©^F^{cims 
^icm-f , Bfrfs©as$ fc{3:B^riB©^^ ^mc^ 

it>S WfcaAn*^ 6 ^r£14^^*±gB©^ratc5t«-r 

©^Wf^icttih-rs, 

[0038] Cb23^^■^S7>^<W^C*-,T±iB©^ra©?fJ 
fiXCcM-^-ri>I!agi5(c®l^j?rAn, C©>'^■i;s?>^M* 
W«IEL^T-*i|grW6<T,-rc>-5««±{cattfcf*. mm 

©*^$ /cttBtilB©/^ -^7 1;' > tJ'Wtc^fe^WftiaAP*^ 

[0 03 9 ] cb3)W«E Lm^ffimiif^tixi,^?>mm± 
ic-'^ >i/ > i^w^sw ■c±iB©^^*?fjfi£ L . B«ia©a 

«SlJ^:^ffitt^g^*<i: ^JB;F[mr±iB©^rBlfcAn-5. c £ 

[0 04 0] ^^^'^>m^mm\^xmmE L3R^^©j^ 

50 «i:'5i-r-5WtiEL^^©51-Tj-J:f3 4)F«3^*5;;^gf(,img|5 
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[004 1 ] mmi^<o^^^v>>ifn<oi^^ii^ 

[0 04 2] ''^'^5^>^^W®WS»*^^^. Jl^'J-^-^ 

Bi. ;^g^U>5^«Bi. !i<'J*-5K^-hJ^*SBi. x^i^* 
«}Bi5?3&s^lf6nS. «±*W^©W«IE L^^*s 

[0043] ±^©«t ^ (C b-CWtSE L^^^©ii-)aK:^ 

©W^E L«^^*{#?> C i A5-Ct 
[0044] ^:|%BJ©:&a-C«±©MI^<i; U?>^1SkE L 
^^^©5S^^fl»l!SE»#«:i®SSns^>©-C»^c<v 
^■?-«RS^©wtSEL*^^?:*ta<!:-rsci*^■r•^^. V 

fcifi'.X. ;^i:^W©W^ELJR^©«^^1tfi£4>a^®^« 

[0045] mm^%(OWL'0 a UMiTi ^*©w 
^E L*^-©)l«fiR©Ai*«^i u-c». a««s±©« 
rni^^Tie < 1 ) ~ (4) ©^>©355Pif 6n-5o 

( 1 ) |®6/«3tJl/^ 

(2) ds/^^tJi/^^aAfi/i^e 

( 3 ) »@/iE?L^^I^/^®/^S 
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(4) i!ie/iE?l^Hle/^®/^^^^^All/l«e 
[0 04 6] c c-c. ^ii«a^ 1 a^fciis^a© 

aA*m*5d:C//3Sfc{*S-?'aAttl4«!:©il^«:«fc '5 

Jl-jlCc^^S^^^S ^ J: ^ cc b r m^'^©*^ftA5: 
P;5±-r-5./cA©^SJl*^S:W6nsti^4>*2>« ^ 
[0047] S«ffllJ«:3fc©aX»3 mbffii-ri«^. B'iifi 
©«S«^^^S< tfcW^EL^^=-*^e>©^?te (EL^) 

[0 04 8] ^li. iE?LlijMJl. ^T-a 

A®. «S)i©tti|s^iu-cK. je-n'€'na<»©tt*4«rffl 

*^;*C#t,^ (f;fg^{*4 eVJil±) #11. •^tczSti 

-(k^iBs. */c«cn6©ii^**»*Kffl''*^*^*o 
*i*fWtor»#. =-v^>\^<J>^^^ Cui. IT 
!o o. sno, . znom(omm.^^m^mifim-ihtx 
i^Jc. ^tt-^fiJiaitt©-'^>e I To*s»*bi». 

|^®©|gJl«*t*4«:*><fc*3&«> ai^l Onm-l urn© 
[ 0 0 4 9 ] S/c, U■C»^±*MIS©/^3 

35/c{3:cne>©ii^'^^?*^»* u <ffli,^6n?.. 

^^i^-i^A. yg^-^^A. -7 5''*i^'5At^i©^*/c(i 
tg^^. T^l'S^'fA. Al/AlO, . -f^e^-f 

30 A, ^»f-;ut-'^7A3iE©*±s#;i^*^Pif 6n-5). » 

@©liJl»W«:*) J:^*^ as 1 0 nm- 1 nm<OV&. 

Hrtt?5smsiR^#g-r*-s. i^@*5J:i>m@©<'»-rn«c 

i-r-2)l±*MlSi©:A# 3«4 e v«:KS3ti^4>©r4i 

[0050] ^^(DUPf (.mmmMn) \t. ««E 

7L«^*> 6iE?L*aA-r 4 C t *i-C 1 5 i 

aA§n/c«1^ (^^<!:iE?L©iJ>^i:< <!: 
^m^©;»3-Ci^«t)3-»*-&^^ISiei. m^^iiEJL©^^^ 
©«^ti#tL.-rcn«:^«:ofj:tfS^«l«^*W^ 
*»*JfJfiSTSCt3&5-c#«>4>©-c$)n«J:t^= -e©* 

1 2 i^a^'J 1. 4-i^7*-Jl'- 
50 1. 3-yi'i^J->. 1. 1. 4. 4 -f- h -77 x^^Jl/ 
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#{CRB^$n.S4>0-t?tt^ct>*3. a^ttS nm~5 jitm 

[0 05 1 ] sEimmmoymn (.lE^mm^m ujeh 

aS»5nm~5 Mm<DffiHF«3-C3ifiSJR§n-S. 

iE?LlijMjl «±a U /fc Wf4<D 1 a $ /c « 2 m&.±^^ h U 

-f5F> 7U:tU^y7^>^df>^«:. T>h^+y 
W5 nin~5 Aim®ffiHrtt?3gastR3ti-5. ST^aA 

®»±ai L- /cWifsi-© 1 as /c{* 2 a«±3&2 6 fii>—mm 

[ 0 0 5 3 ] ^E- OT. %fm<J>ili¥KOM:Wmt Ur«. 

;j<!;x5=-u>> ^■y:7"Dfu>, 5j<';^g^;i'^i7i7 y u 
-h. jjoj-rs K, ^f<y^yr, h ^7J^^^a x 
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JiLJb©®7K14^Kfc J: o*®*^ o . 1 %J[i(T©P;5Stti^ 
W> In. Sn. Pb. Au, Cu. Ag. Al. T 
i . N i^©#)S. MgO. S i O. S i . A 1 , 
O3 . Geo, NiO, CaO. BaO. Fe^ O, . 

03 . Tio, m<D^mm^m, Mgp, . Li 
F. Al F, . caF, m<D^my v \mmi)mi hti 

10 [ 0 0 5 4 ] * fc> «±*f^(DW«E L^^^^^fiRT 
i*. LBtt^<&affl-r-&C<i:*s-C#-S3&s. ^3^(C-:?t,i 

t:«x^<'^^y>i/ffifeii^©:^ffi <H^«^. >^f> 
■^c(o^^immit. LBffi{Cci;f3jfjfiSsn/c«ig 

[0 0 5 5 ] «aJi{C-:>t»-r«X2^.«S, Xf>3- 
hiS, y>5'jS. MBE 

CVDS. u-if-CVDS. f^CVDiS. iiy^v-:^ 

c V Dffi^^a^-r c i*s-c* a. 

[00 5 6 ] l^ffl-r^Wf^tcf&Dr 

40 5„ 

[005 7 ] ±^L/c*fihm©*taE LSRT<Di1-S(c 
[0058] 

50 <« i^JJ:*f^©W^EL«^?rf'pi:j-r.5.4C^>fcor«. 
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S-r. 2 5minx75mmxl. 1 mni©;tf^xSS± 

(cmm 1 0 0 n m© I Tom^mm^icj;: o ^ o/c ^> 
^^mmim^u<D\}v-3 1 o o pc-csj^u/ct c 

5. 4 0 0~6 0 0nm©ife«JSt?ii^j8 0%T*ofc. 

[00 5 9] 'Xcc. c(i>m^^-<^m.(Dmmmm ( w 

y7'7^>S®fi!aJJ0^'^'-^K:N. N' -i^;^(3-y 
^;U7*iJl/-N. N' -i?7x^;l/[l. 1' -t'^ 
-4. 4' -i^T5>(WT, TPD<bBSia-r 
^) :S:2 0 OmgAti. ® 'J :/7^>S©ffitrt 
}jn«i!i<-hK:4. 4' -l^;^ (2. 2' -t^^iXjH^ 
tf7x:^Jb(OT. DPVB i iBSIB-r^) ^2 
OOmgAn/dt. X^«*ix lO-'Pa^t^jgei/ 

[0 06 01 C©m. TPDAOCmtasK-b^Z 1 5 20 
-2 2 O'Ct-Ciral^b, TPD*S^«3lS0. 1~0. 
3nm/s-CBiiiBI TO|g±K:^«3-ti-C. JSJ16 0 n 

^CDSSclRlC? Itfl^DPVBiAO ©Btria*"- h ^ 2 
4 0*CS-CJ]ll^l/. DPVB i ^^«iSSO. 1~0. 
3 n m/ s -caSiaiEiLfaSUii^C^S-lt-C^ l«;»4 0 

[0 0 6 1 ] cn«:XS«J:»3maU, ±iZm:m<0± 3( 

tnsiB-r?)) *2oomgAn, sfc. s^^y:;^?'^ 

[0 06 2] -^XiC. X 1 0--PaS-CMffib 

Xi)^hA 1 Qa AOcDHtjfB^- 3 0-CS-Cttl#. 

A 1 *^.«jiSO. 0 1~0. 0 3 nm/st? 4 

m^m^m±icmm s ■a--c , igm 2 o n m©«^^aA)g 

?r}f^)Sb/c. S6tC. IB^^iiSO. Inm/s-Cau 
jlSl. 4nm/s'CH«iB«^li±tc^3-«i-C. vi/ 

SS©UV- 3 1 0 0 PC-C^JSL/ciC^. 400~6 
0 0 n m©?^^©^^"^ 8 0%-C3E>oyt, 
[0 06 3 ] ±a©<fc'5«:Lr^i-rS]'sesr-5g)S;-r5c 
i«:J:0. gfi<]i-r-5.t4±>Pt^©W«iEL*^^An#6n 
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^iUrODPVB iS. ^^•aA®iL.-C©A 1 Q 

BS*«m^>:aJi3n-r^c-sfe©-c*s. itois©-sp 
t -7 -i? A - igti^^^©-SBii-e n-ens@m 
0 m vmomm^^Mi^-c *s o . ^@©¥®m±© a 

#S»6mmX 1 Ommt?*^). 
[0064] mt&M 1 

( 1 ) m^mM^*^ 1 P P mJilT©^i±^i*<^SSS 

^■r. s#^?se^isis-r4mi©^?£i4?S(4:«!: bt:-'^' 

Ai-2.S- 2 0 (®a°p« : 2 5 -CiCfcl-t^^.^ 10-' 
Torr. 2 5 -CtCfcl^t ?>«l*SK5 3 c S t ) ) =Srffl^L/. 
C©f^A:^ A S - 2 0 CDS^S^K^^ f i'^** ^ 
m*4^SK:Ati. c©»«4^s<bffitSt5i<>^«^*^ 
;1<>7- (S«^SJI5 (») SS®ULVAC VPC- 

05 0) i>&7^>i?^ffltir«^L//c. ±iB© 

5»4^tCAr> fcf"A:^ A S - 2 0 ttJ(C;K <J 7" h 7 7 

:tUi9^U>' (f-:7D» S{©^S?:!fAL', miS^c-T 

^L-c> ^?a*««c<^c-54t?ii!b3 o^n, sta*^^ 

[0065] C(0<}:^iCLXmn$tLfc:^m^»<D— 

U/c<bC6. «§iSm*t^WO. 05ppm. 
5ppm-C*-p/c. ^C*5. ^®t*iftK©jS'JS«:»l2> 

h 7 ;u*4^«^^tt»© s u D - 1 m%^m.<om& 

y i> ;^iti-Ct«iB©SIS©-te >•t^-a5^«::Ftgtt^^* 5 

0 5 y y V [-jvy^o—MW&t^^iy^ os-m. m. 

[0066] ( 2 ) ®«ifiJ©rS14<l:«iS 

^XK. ±lB©i5tif4«grt*^ST«:-ri 0-'Torr*-CX 
1^-5>S|5»=S: t-;^-K:<fcO 2 8 0-C{Cjin^l/>S**6H«: 

^?|#?:5B#K^W. C©m*^=i--'^^KCt:«# 

[0067] (3) m± 
50 ti©ffi;J^u««) ^:©^^■^?i^>i'«». ^ 
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^3&si 3mmx 1 3mmx immCDiaSP€:l^L'. 

<D^1-^»1 5mmx 1 5mmx 1 . 8mm-Cab-5, C© 

EL*^^*s|if^©iag|JF«3«:iWlS'5J:^«:tT. mf§B©W 
T^Jl'd^'-f hAR-R3 0) (Cj;0aA'3-&*DH±/c. CO 

[0 068] 3I^MStg0t:S«S»l*@'ft$-&fc«> II 
XF*3(C^Lfc, S/c. ±12 (1) X'Wmhtc^'lSM.W 

*sAoTi.^^BttiB©s?f4ssi, ±fa (2) -cmmm 
ti^'j, ) ^mmi'fc, c<Dm^'mt. Tr§tt?Kfti 5 

•J U h ^PicotgR^SiJ* 5 0 0 m g $W 0 > ^ 
©^#KI^«S»1 ppm«Tr*S. C©f^. mfSa© 

e>aAbr« -'^•?i?>^^t^©[Hgp<!:S«<i:K:J;•,-CJf^^ 

s 5sra«:«iria©ti-^{g?:3ft« u/c 

[0 06 9 ] tl^^©^af^. ±iB© i^a - i7 ^ 

F«3(c*i(,iTifrfB©aAn*i^+s>.^««^j (^^w^ 

^^*-tt*l©T'7;l'3^W hAR-RS 0) CCcfcOSr. ® 
^J*i@^t;f ■5*'C3^W«i'd^a-:/'7Kf i'xcfitcgt so 

[0 07 0] >'^■i'^;'>i^M©IHS|5<i:^S^K:<fc->rJ^R£ 
$nri»S3gra«:±iB©?l^^^&^«Lfcc itcj: OiiT 

i-r€>w^EL^^75s?§6nfc, commELm'^ m 

±$tlfci><D) ©»fffi©telBS4S 1 (C^-r. 0 1 tC^L/ 

ihM^cwmE Lis^ 1 o©^4^(c. ±ia (1 ) -cmm 

l/yt:RSttM«^ 2 0a i±IB ( 2 ) r-rStt^bSJLS^SI U 40 
m *>e.ife^«±Ji2 0^S:t:tr^i:-5o 

[0 07 1 ] t^±*f^©w«E L«^- 1 0 

liKRgSiO-C©! TOIgl 2. iE?LfMai)B i O 

r©TPDJ113. ^ytmtOXCDDPVB imi 4. 

(^S) iL/r©-5'd/4^i^.i7A-igil^JlJll 6^JB 

'^a)ibfc45©-c*^o -f-or. I TOMi 2©— gpi 

2 a i-vi^;^>"5A-|gil^i|^l 6 ©— gp 1 6 a» 
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«IEL^^-10». l±{CJ.d<+i^«J!|3S 

1 7 (c J: o T@«3 nfc-'^ •? d'lvt 1 8 ©naaJifriB 
c©^ratctt±iB©s^^*5jfE«snri.i^. -e©iem 

1 tr . W«E L^iF 1 0 ©Ji-jgiC«it±« 2 0 

$tirti-5.o #tliJi2 ±gB ( 1 ) -ci^^u/c^ 
ttfS^2 0 a iilB ( 2 ) -Ct§ttib*!ia?rSSU/c5R«^J 

2 0b<!:<&^g^L/T^#fc^l-&?S*.'^>^;i^>^Ml 8 CCS: 

i^f^n-ri^AiaAni Q^'^aA-r-scttcj;^^:?^^?; 

^n/c^^©-c* > ifrfa©-aAP 1 9 \tm±m 2 0 ©jg 

5. 

[007 2] ( 4 ) *fibam©i?ffi 
±iB (3) -df ^nfcW^EL*^^ (i*±?nfc4>©) 
ccstew« E L ^^© 2 -zxDmmu^^n- u x mm,mm^ 
mm^mmv. 2 s-c. :^siEETrfi3»i»e3&si 0 0 c 

d/m' 5C^cSJ:^{C®mL'/-c. C©<!:^©m?5i£<ii« 
0. 5 6 mA. miIfflW9 V-C*-c.fco ^c*5> ]®S©i'J 
5£»5y;i'df*y7a:SS©®^feMtt (Saii^CS - 1 
0 0) ^ffl^,iT^f^/c. ±fB©ffiSK:giftgn,>r^ffl 

m<DW-mu±<D^icM-r ■s^-i'xnKi'h ©^m^ji± 

©i^M!©J:b (fe(T r^li^SjtMmtbJ ttO. ) ^^isb 
/ciC^, 0. 2 0%-C*ofc. *^lo©4f- 
^X^-:. h©ii:S?r*J6fciC:6 1 5Mm-C$)-j/c. 'A 
CC. 3imP§*&*^6 5 Bf^*Jj:af3 0 SfS«:±iailD— ^ 
mv^%mmtt=S:ntit. |5INf{CJJB©^>©<!:|^1;^- 

■r. 

[0 07 3] J|)!ife«^2 

^mmi i/rMg^&^ ( (*^) mmmt^mmfm ■ s 

@8 0^ -^i':=.t^T) iX©<t^iCLrSKM 
*t-/7-«:An, C©lf-:^-{c 1 M*&»*^^4A 

ig5S:f4^S©=i •;'i'?rB3D€.. CCS •C©gl{'p«^r . 

^. 3 i'5:Bgc/d^©±iBse*4s§ {mm (Mg*& 

*) *SA-ofc*>©) ^ya-:?'!l<i;i7;?ij&>5a{»)ffiL'. 

< rx^*3^^-r -5 1 xmmm 1 iiii«(c l 
xM^^\^^^i7'j, c©i*©*s?i*w. ±fa©iim 

SSCcfci^rM g |&*€r?@a?5rii SSP^* t - * J: 

[0 074] ±m<Dj:^ic Lxr^mbum^mLfcMe 
w«EL^^?rt}±L. mmcBmt-r^mmELm^ 

*ff)t. C©<!;#©t^±Jl{i> ^FrStt^^l 5 ') 'J f h 
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^q^tcoi^-c^sg^ 1 (4) tmmicLxiiiiJ^m>m 
®3tsatLt:caS04 • 1/2H.O (fa^feM^xm 
t:©t-^-K:j:?.Jra?^S«:2 4 0'CiL. ^ 

^^f* 1 5 U 'J f h )Vlcr>^m.^M'S: 2 0 0 m 10 

m<om^nmsimt i p p mWT-c^^j m±^k<Dmm. 
ELmi-ic^^^xmmmi (4) ^l5l«K:L-c^^Jl^m 

[0076] ttS^^ 1 



*r>fc. CCDife***2«:^-r. 
[0 07 7] imW2 

L3g^iK:oc>-clliS08 1 (4) il5l««:u-cit±^*© 
ffii^^T-p/c. c©ie***2{c^-r. 
[0 07 8] Jt^^3 

rSttTJW 5 i- ifK&m^m im m ■. ^mm o o y 

l/A:Ci*»6. 5. Oppm-C&o/t. -ei/t:. 
©^liE L^^CCOl^-Cll^t?!! 1 (4) iPl««:i/T« 

it$iimomm^n-:>tc. c©i^*«:«2tc7i^-r. 

(007 93 
[«2] 
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0. 20 
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50 


1 5 


5 0 


300 
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4. 
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50 


1 5 


50 
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[0 0 8 0 ] ^2*^e>Hg?>*^^fJ;-^K^. 

liE L^^^«:fel,i-C». «E«®SJt©SB5W^j:tt;*c*s 
»t^54>©©. 1 -last^ 3 -CWib/cW^ EL 

■c«±L//c««EL3^^-jctet,^-c». MM^mmttiom 

mik&ii^ 5 . 0 p P m(Om}kM^^^0tc]tW^ 3 {C*J 
[0081] 
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1 0 
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